Vacuolar granules in Chlamydomonas reinhardtii: polyphosphate and a 70-kDa polypeptide as major components.
The alga Chlamydomonas reinhardtii contains cytoplasmic vacuoles that are often filled with a dense granule that is released from the cell by exocytosis. Purified granules contained polyphosphate, complexed with calcium and magnesium, as the predominant inorganic components. Antiserum was raised against the major 70-kDa protein in granules purified from wall-deficient (cw15) mutants, which reacted on immunoblots with larger glycoprotein complexes in purified cell wall fractions from wild-type cells. Confocal fluorescence microscopy detected binding of these antibodies predominantly at the periphery of wall-containing C. reinhardtii y1 cells but primarily to loci in the interior of cells of the cw15 strain. Immunoelectron microscopy demonstrated that the 70-kDa protein was localized in vacuolar granules and the trans-Golgi network in sections of cw15 cells but not in the cytosol or chloroplast. Treatment of cells with a dye, fluorescent in its protonated form, indicated that the pH within vacuoles was lower than that in the cytosol, which suggested that the vacuoles are similar to lysosomes. Thus, the vacuoles may serve a dual function to provide an environment for degradation within the cell and also serve as a vehicle for secretion of specific proteins.